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Attributional and Expectancy Change . :
)

in Gifted Agplescents, . . :

e

¢ .
' Attributional theories postulate ‘that individuals utilize

n L] . .
* information to arrive at causal*ascriptiodns for fchievement outcomes

/" in terms of\ability, effort, task difficulty, and luck. Performances

consistent with expectations tend to be attributed to stable causes,

v
whereas oytcomes contrary to expectations are more often attributed

to unstable causes (Deaux, 1976; Heider; 1@58; Weiner, 1979; Weiner
3
et al., 1971). For example, studeénts who expect to succeed are likely

to attribute subsequent success to high .ability, whereas if they fail.

they are épt to attribute it to an unstable:cause, such as insufficient

effort. ¢ ,

The purpose of fhe present stuay‘was to investigate the de-
. : .

velopmenﬁ of gifted adolescents' competencies and achievement-
4 : . . \

b - .
related cognitions in the context of mathematical skill development,
and to determin€ whether these outc mes varied as a function of

The conceptual focus was

.

level of school achievement and ‘se.

Ban8ur3’'s theory)of self-efficacy [(Bandura, 1977, 1981). According
to this theory, different influencles change behavior in part by

strengthening perceived self-efficacy. Seif—efficacy is coﬂcerned

with judgments about how well one|can organize and execute courses
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attainments, socially comparative vicarious measures, social

persuasion, and, inferences from thSioiogical arousal

Efficacy appraisal is an inferential process that involves
weighing the relative contribution of personal and situational
factors that affect how one performs. 1In forming efficacy judg-
ments, persons weigh the relative contribution of ability and

nonability factors, such as the difficulty of the task, effort )

N

N\ > ] :
expended, amount of external aid received situational circum-
/ s
stances under which the performance occurs, ausd temporal pattern

of successes and failures. ' In the, self-efficacy analysis, past
la ¥

performance outcomes.and attributional judgments are viewed as con-
s

veyors of efficacy information. They influerice future performance '

-

mainly through their intervening effects on perceived efficacy, such
as when persons infer their‘efficacy from amount of effort expended
and perceived task difficulty. Fdr example, in cognitive ap- L
praisals of effort .expended, sbccess achieved with minimal effggt
fosters the perception of high ability whereas the same performance

achieved With great effort connotes loyer ability and will have
* N
4 &
less of an impact on raising perceived efficacy. When persons
] . .

_.periodically fail but ‘show improvement over time they are more

¥

‘likely to raise their perceived efficacy than-people who*succeed

. . -

but' see their performance level off compared w1th their preVious

. improvement (gandura, 1981). . . ﬁ : ‘ e’-l
In the present study, students, previo‘usly identﬁ:fied as gifted

according to school district criteria completed a self- instructional

packet on mathematical res1dues (remaind%:s) Half of the sample .

were classffied as achievers on the bas1s'of excellent mathematical

'performance in sch0ol whereas the other 'half were classified as

§

0
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L]

underachievers becausé level of school performance was lower than

[y

" measured abilities would predict.’;Equal nuribers of males and fe-

males were distributed across these two conditions. During‘the

experimental session, students periodically judged their perceived
ability, difficulty of the task, amount of effort expended, géne;al

: o .
expectancy of mastering the unit, and perceived efficacy for being
able -to solve different types of residue problems.

[y

Althopén.much has oeen written on the characteristics of gifted
students (Stanley, Keating, & Fox, l974),-tnere has been little
work on how they develop achievement-related cognitions. \These out-
comes may vary as a function of‘prior\school achievementt’ There is
evidence that giftedvundergchie;ers differ in important ways from
gifted achibve;s (Gaﬁlagher, 1575). ‘ Compared, with achievers,/gifted '
underachievers hold lower self-concepts and display poorer overall .

adjdstment patterns (Gallagher & Rogge, 1966). They also tend to

lack self-confidence (Terman & Oden, 1947). Because such negative\ y oL
\ !
i’ - ~ . Vo

'sehfrperceptions should manifest themselves in achievement contexts, \ﬁ

it was pred1cted “that glfted achievers would demonstrate greater %
- « Y
[

skill development and judge .general expectancies, perceived efflcacy, %p
and ability at the task higher. It was also expected that they would il
judge the task less difficudt and report less'effort expenditune: t'
" Much research has been conducted on sex differences in achieve-
. ~
ment contexts. A number of studles have identified sex dlfferences
in mathematlcal achleveme%t in favor of males (Flanagan et al 1964;
Wllson, 1972). According t6 & prevalent stereotype, males are ex-
pected to be more competent than females in mathematics.' Although
there are some exceptions,‘the°genefal findings are that females are

> .

more apt to hold lower expectancies for sticcéss and to attribute

g
v/
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success to high effort and, failure to low ability (Crandall, 1969;

Walleat, Pedro, Becker, & Fennema,~ 1980). 1In attributional terms,

males expect to succeed in mathematics and ‘herefore tend to attri-

-

bute success to stable causes, such as high ability. ConverseEy,

since females are‘more.likely to expect_.failure or difficulty heﬁx

are more apt to attribute success to unstable causes such as freat
effort. It was hvpothesiged that compared with females, males
would demonstrate higher achiebement, hold higher geheralvexpec—
tancies for success and percepts of effacacy, judge thelr ablllty
higher and the task less difficult, and belleve they expended less
effort. .Since these sex differences were expected across levels

.

. . r
of school achievement, no- significant School Achievement ¥’'Sex inter-

. actions were predicted. - ' %
Method
- i L
Subjects, .

3 ¢ :
Subjects were 48 students in grades, 6-8 drawn from four middle

schools, and were predominahtly middle-class. The 24 males and 24

. !

females had previously been identified by the school district as
gifted based on a scorlng matrlx that consisted of three components-

teacher: observatlon-nomlnatlon (dlStElCt adapted from Renzulli-

Hartman Behavioral® Characteristics of Superior Students), in- °

tellﬁﬁence quotient (Lorge-Thorndi  and standardized achievement

. (Iowa Test of Basic Skills - readin and mathematics). Within sex,

half of the students were classified as achievers.based on the1r 1

school performance of belng on the accelerated mathematics track

- -

and maklng As. The other half were classified as underachlevers.

-

They were either not on the accelerated track, or if.on the traqk

were making Bs or Cs. T,

- -
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'Materials ' \ o .
. s . : v
The instructional material consisted of a wrltten packet on

kY - N

mathematlcal res1dues. The ob]ectlve of this unif was. to solve

.

- # + for the remainder of a division problem without performing the
_division. '?or example, in one problem students had to solve for

*  the 9—residue of 37007, oF the ‘remainder of 37007 divided by 9. ) v

One flrst sums the dlgltS in the d1v1dend (3+7 +0+0+7 = 17y,

then sums agaln (1 + 7 ="8), to,arrlve at the correct remainder

- ~ .

(8). Problems becdame progressively more dlfflcult- for. example,
"If a number has a 9-residue of 8, what 1s its 3- res1due°" However,

syccessful solutlons to all problems. requlred only learnlng simple

1

rules that 1ncorporated addition and subtraction operations. -
- - %

No student reported previoos familiarity w}th this-topic:
. THe packet consisted of 12 pages, of which seven" contained
written ‘instruction and a total of 23 problems to solve. The

remalnlng five pages contained the self- perceptlon measures
) M .
- Each of these pages was 1dent1cal in format , They were interspersed |,

throughout the. packet after*every l-2 pages of problems. AnsWers

were prov1ded to selected problems so that stude?ts would have a

i

reallstlc basis to form self-perceptlons. An answer was shown in

.the right-hand margln opposite the next problem. Students worked

“.

down. each page and covered all problems after,the one they were

3

. Presently solving with a sheet of paper. The measure of residue

skill was the number of problems that'students solved correctly.

The self -perception pages contained five gpeasures, each on a
o 10-uhit scale, tapping perceptions of ability, task dlfflculty,-

- effort general expectancy, and percelved efficacy. The order of

- 'l [ 2

the measures was not counterbalapced across pages since pildt work

»

. ~ »
o . .
. {
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N

revealed no consistent dif%erences due to order. Students initidlly

Judged their ablllty to solve res1due problems -on a scale ranging

from "not good™ to "real’good.” The task difficulty question asked
‘how'drffioult SOSt of the problems ned been; the scale ranged from

"not diffi;ult" to "real difficul:." The'eéfort medsure asked how ‘ -
hard students had worked‘on_more difficult problems, and- the scale
ranged from"not much" to "a real lot." The general.expectancy
question asked how certain students. were that the} would master

the residue .unit. 'For the measure of perceived efficacy, students

read but did not work a sample problé;\of the type that appearedson

the problems students had prev1ously worked and was presented prior

N

to students rece1v1ng approprlate ?nstructlon Students were asked
to Judge their certainty of being, able to solve correctly problems

of the type shown. Students were not asked to judge whether they .

=

could solve the partlcular problem 1llustrated. The scales for the’

€

general expectancy and perceived efficvacy rangéd\from "not Sure" to -

"real sure." The five judgments on each measure were summed and - )
) . . LI )
¥ . s
averaged. : . ) . . , .
Procedures - ,*

A female experimenter administered the packet to small.groups

£l

»

(n = 8-10) of students. The experimenter initially-ekplained that

~

students would be working on a topic calleg/residues, which con-* #

5. -

cerned 1tself with how to solv@ for remainders to division problems
L.}

w1thout performing the division. The expekimenter then asked

whether students had previous familiérityKWith the topic. - No

‘3 .
student reported prior knowledge of residue procedures.

ER
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s Students were adv1sed to work one page at a tlme and to not -
‘ = ke
skip around. Students ‘were given ‘the packet and a plece of con-

struction paper; the.experimenter explained that students should

hY

use thé construction paper to cover all problems on the page

N

o« - follow1ng the one they were solving. On finishing a problem,

%

. /)
students were to move the p::ej down to the next black line where

. an answer would appear to seTécted problems. Students were also

3

. {
adv1sed)to read the approprlate 1nstructrons prior to solving

problens. C ' '

The experlmenter explained ‘that guestionnair® pages were

-

o _ 1nterspersed “throughout the packet, and that when students cCame to

-

one of these‘pages they should answer all questlons prior to

proceedlng to the next page. They were advised to mark how they

3

Yeally felt on each of these questlonnalre items s1nce thére were

- o
no right or wrong "answers. The experiment er also explarned th

‘students would not receive a grade for their- work. .
- oLt . \

The experimenter gave no supplemeptal instructions over

that contained in the packet. If students had, questions, they
' o " ) . i o
were advised to reread the relevant segtions‘of the packet.

N Students completed the packet individually. Average session '
-~

i ) length.was approximately 1 hour. - ’ -

; .
5 . - 5 . 4

Results , { ’ ("';

Table l shows the means and standard deviations for each

- o . »

neasure by experlmental condition across trials. Preliminary e

% -~ i i . : .
analyses revealed 'no significant differences 6bn any measure due
. A - * . ’

 to grade, so'data were pooled across this. variable. Data were -

.

anatryzed using‘a 2 ?School Achievement) x 2 (Sex) analysis of '
- ‘%

..7variance with repeated measures .(Trials) . - Paw

- . .

. . .
1 N . . .'i ". - ‘ b
* e
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C Analyses of varlance yielded s1gn1f1cant ma4in effects for
7~
SchoSI\Achlevement across all measures: sklll, E(l, 44) = 6:25,

*

- ]

P <.05 ability, F(1, 44) = 7.40, p <.01; task difficulty,

F(l, 44) £5.77, p <:.Q5@geffcrt, F(1, 44) = 4.69,'p f:.os}:

general ekpectancy,‘g(l, 44y = 6.85, p <f.q5; and percejived

'efficacy,.g(ih 44) = 41;4, g“4<.95. Compared with unde;achievetsfl

achievers sclved correctly significantly more probiems; judged

ability,)general’expecténcy,\and perceived: efficacy siénificantli

'hlgherx\and judged taskkdifficulty‘and effort significantly lower.
There-were no significant dlfferences on-any m7asure due to ‘

. Sex,‘nor were there any significant School ‘Achievement X Sex

interactions. A s;gnlflcant‘maln effect for Trials was %ound (“

| for all measures except effort: skiil, F(4, 176) = 229.12,

'R < .001; ability, F(4, 176) = 6118, p'<.06d] task difficulty, - ° -

. ) ) . ~ -
(4, 176) = 13.94, p < .001; general«expectancy, F(4, 176) «=

»

lg P < .0l; and berceiVed eéfficacy, F ¢4, 176) =,9.83,

.:;

I'U”

\

.001. The Trials effect for skill is not meaningful be-

. « . ~

cadse the number of problems to be solved varied from trial to
] v - .
trial. Regardless of treatment condition, students judged

* ~
" ability, general expectancy, and perceived efflcacy ;ower and task

v

G - .. '
difficulty hlgher as the problems became more difficult to jolve.
4

The’flndlng that students' self- perceptlons dlffered

51gn1f1cantly due to level of school achlevement suggests
generalization of self-perceptions formsd by.school~experiences.
fAn alternative explanation is that because grcups differed
significantly in task skill, thedr self—perceptiohs evolved

from differential performance feedback during the exberiment.
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'To test this p0551b111ty, ‘data from Tridl 1 were analyzed accordlng'

to a 2 (School Achlevement) x 2 (Sek) ANOVA JFor the skill measure,
. |

the main effect for School _Achievement was nonsignificant. However,
3 hd v v

a 51gn1f1cant main effect was found on the ablllty, g(l,\44) = 4.81,
p <. 05, task difficulty, F(1, 44) = 9. 12 E < -0, and general
expectancy measures) g(l, 44) = 8. 24 p < .01. Non51gn1f1cant

results were- found for “the percelved efficdacy and effort measures.
A Q <
'There were no significant main effechs on any measure for Sex,*npor

N \ ‘ > . . i . ‘ . * .t
were there any significant School. Achievement x Sex interactions.
. . . »

(.

. Cy . s
Therefore, although achievers and underachiivers did not alffer in
skill or perceived efflcacy, achlevers judged ability “and general

expectancy higher and task difficulty leer.

Discussion F

- . '

~

The present study demonstrates important differences\among‘
gifted'étudents in competenqy development and achievement-related
. cognftfcné: Ccmpared‘Withtstudents who perform well in school,
thcse whc underachieve felativé to their talents showed leés—skill

development, made lower Judgments of ability, general expectancy -

* :

of mastering the unit, and self efflcacy for belng able to solve
specific types of problems,»and Judged effort and task dlfflculty
greater. These dlfferences occurned even though the novel experi-

hental task only required appllcatlon of sumple rules and computa-

tional skills. - s
(V] , .
The present reésults also show- that most of these differences

mainifested themselves early in the course of skill development.
After solving 6nly a few simple prcblems, underachievers judged

ability and general expectancy eignifzcantly lower, and task-
+ - - ’
LY
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. Ve S . .
difficulty significantly greater. These differenpes could
L3 ,\
not have been. a functlon of 1n1t1al task perFormarce dince
\ 4, * ~
groups did not dlffer s1gn1f1cantly in skill. Elther the-

underachlevers entered ,the experlment with different self—
perceptlons or processed the 1n1t1al performance 1nformatlon
dlfferently. TQe preseng’ study cannot dlsentangle these
poss1b111t1e3’Sane students made no Judgments prlor tQ s/,ylng

l
res1due problems. Collectlng pre-performance self perceptlon‘

- I3

.measures would have prov1ded students no objectlve basis for"

s - .
P

-

~

maklng self—)udgments

It is 1nterest1ng that although level of school achlevement
*

1nfluenced students 1n’tlal general expectancy for success,

it had no-effect on resldue self—efflcacy Comblndd W1th the 4

Flnd&ng that underacblevers Judged ablllty lower %g the flrst

i -

trlal this supports the ‘idea -that percepts of efflcacy are 1n- ‘

uenced by both ablllty ‘and nOnablllty factors (Bandura, l977,

.

1981) A 'general expectancy for masterlng a unit may be mote .

. e

heav1ly 1nfluenced by previous experlences in the same Subject

[y M . ‘
area.¥ R B . - o -

f N

- . . Y
Surprisingly, no significant sex'differences were found on

any measure. This, contradicts prev1ou§ research demonstratlng

higher expectanczes for success among boys as well as dlfferences
Y ®

in attrlbutional judgments (Dweckf Dav1dson, Nelson, & Enna;,
kst

)

%978; Qweck, Goetz, ‘s Strauss, 1980; Parsons & Ruble, 1977) .

Even 8tudies that have reported no s1gn1f1cant sex dlfferenqes
) . e

in expe9tanC1es for familiar tasks ‘have found s;gnlflcant dlf*

/Ferences in favor of males for unfamrliar tasks.(Heller & Parsons,
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ceive. Using elementary children as subjects, Dweck et al.
- . (1978) found that males réceived significantly more positive

feedback on intellectual aspects of performance whegeas females

e

rece1ved’s1gn1f1cantly more negatlve feedback. It is likely

that feedback by elementary and junlor high teachers differs

‘(Heller & Parsons, 1981); Junlor-hlgh teachers may show less
. . - . “ R s
\ differentiation in disseminating .positive and negative feedback

for academic performance. Th%s may be especially true with

°

gifted students whose intellectual talents dre”not in question.

A second possibility is that sex dlfferences had not yet
A .
emerged.. Sex differences in mathematlcal expectanc1es do net
h;‘ ~"consrstently appear untll late Junlor high- schd0l (Heller &
. .Parsons, l98l Parsons, in pressl. It is known that males elect
" more advanced courses»ln mathematics than feﬁales (Pedro, WOlleat;

L]

Fennema, & Becker,: 1931) The present sample.had not been ex-

[ 5

posed to’ optlons in course selectlon. It is poss1ble that over,

1
.-‘,’

ﬁg@%@grs a dlfferentlaP selectlon inp mathematics

Sy o

th.e ne:%gb

;4'»\

H

¢S courses in favor of males would occur even among mathematically
. o ‘ glfted students, whlch could promote self- perceptlon dlfferences.
‘ . More~research is“needed in.this area. 3
) A third possiblity is that‘%ince'the present sample received
answers t% selected problems they had an- objective bas1s for T

A ’ formlng self- perceptlons. This contrasts with much previous ree\'

<
\

. searth in which students Judged expectancies for s%ccess at -

) . amblguous or unfamlllar tasgks (Heller & Parsons, 1981; Parsons &

)

‘ ° »
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Ruble, 1977). In such casés} students are apt to form self-

e ’ ®

perceptlons'based more on the experimenter's performance feedback
than on their perceptions of the component skllls and the extent
to wnlch they possess then. 3

Future research should ekplqre HOW'étudehts process pe?_
formance feedback given'in the ¢ontext of‘eompetenCy developmept.
A 'useful straregy has been suggested’hy‘Diener and Dweck (1978).
In thie study, ehildren verbalized as they solved problems; These

verbalizations were yecorded and subsequently categorized, such
? f

.

‘as representing useful strategies, attrigputions, self-instructions, -
B : ot “
and affective statements. This type of experimental paradigm

could expand our knowledge of how students process information
. £,

and form achievement-related cognitions as they dre developing
' L

8. e

skills. .




Gifted Adolescenfs
14

~

References '

-

Bandura, A. Seif—efficacy: Toward a unifyin, theory of behavioral

change., Psychological Review, 1977,'§i, 191-215.

- >

Bandura, A. ‘Self-referent thought: A& developmental analysis of
" self-efficacy. 1In J. H. Flavell & L. Ross (Eds.), Social

cognitive devéIupment: Frontiers and possible futures.

-

Cambfidge: Cambridge University Press, 1981.

. AY
Crandall, V. C: Sex differences in expectancy of intellectual and |

academic reinforcement. In C. P. Smith (Ed.), Achievement re-
. -

-

lated motives in children. New York: Russell Sage Foundation,

1969.

-

-~ / A ’ . ‘
Deaux, K. Sex: A perspective on the attributional process.

In J. H. Harvey, W. J. .ckes, & R. F. Kidd (Eds.), New direc-

" tions in attribution research (Vol. 1). Hillsdale, N.J.:

— ~

Erlbaum, 1976.
Diener, C. I., § Dweck, C. S. An analysis of learned'helplessness:

Continuous changes in performance, strategy, and achievement

cognitions following failure. Journal of Personality and,

Social Psychology, 1978, 36, 451-462. <

Dweck: C. S:, Davidson, W., Nelson, S., & Enna, B. Sex differences
. ! . | * ©
in learned helplessness: II. The contingencies of evaluative

feedback in the classroom and III. An experimental analyéis.

Developmental PsycholoéY, 1978, 14, 268-275;

]




Ve : y

Gifted Adolescents
15

Dweck, C. S., Goetz, T. E., & Strauss, N. L. 8Sex differgpces in

/ . . s
learned helplessness: 1IV. @An experimental and naturalistic

study of failure genérélization and its mediators. Journal

of Personality and Social Psychology, 1?80, 38, 441-452.

Flanagan, J. C., et al. The American high school student.

y 2R

Pittsburg: University of Pittsbgrg Press, 1964.

Gallagher,‘J. Teaching the gifted child. Boston: Allyn & Bacon,

lgq{-'—‘ B
\ !

Gallagher, J., & Rogge, W. The gifted. Review of Educational

4

Research, 1966, 36, 37-54.

N
[}

Heider, F. The pPsychology of interpersonal relations. New York:

Wiley, 1958. " \/

s Heller, K.SA.,_g_Parsons, J. E. Sex differences in teachers' .

evaluative feedback and studénts' expectancies for success in

mathematicé. Child Development, 1981, 52, 1015-1019. -
> - = ‘ _— .
Parsons, J. E. Expectancies, values and academic choice: Origins

and change. In J. Spence (Ed.), Assessing achievement. Sén

Francisco: W.‘y. Freeman, in press.

v

Parsons, J. E., & Ruble, D. N. The development of achievement-

related expectancies. Child Developﬁent, 1977, i§,’1075-1079.

" Pedro, J. D:, Wolleat, bP., Fennema, E., & Becker, A. D. Election
. , .

.0f high school mathematics by females and males: Attributions

and attitudes. American Educatidnal Research Journal, 1981,

18, 207-218. \ .
» v ’
Stanley, J. C., Keating, D. P., & Fox, L. .H. (Eds.) Mathematical

talent: 'Diécovery,\description, and development. Baltimore:

&=
‘The Johns Hopkins University Press, 1974,

g




N

AN
(20 ]

‘ “ﬁ ’ Gifted Adolescents
, . ::{,‘ ' X ‘e - 16 -
Terman, L. Mk, & Oden, M. H.- The gifted child grows up.  Stanford,
>jf '

4CA.: nford Un1vers1ty Press, 1947

.,’

f .
Welner, Baf 5/theory of .<motivation for some classroom experlences.

Journa¥/of Educational Psychology, 1979, 71, 3-25.

P

&

i
Weiner, é?,/et al. Perceiving the causes of success and failure.

: In E.~E. Jones et al. (Eds.), Attribution: Perceiving the causes

: ] v

of behavior. Morristown, N.J.: General Learning Press, 1971,

wilson,fJ. W. Patterns of mathematics achievement in grade 11:

.

1/ populatlon (Natlonal Longitudinal Study of Mathematical

Abliltles, No. 17). Stanford, CaA.: School Mathematics Study

e
Group, 1972. . .

«

Beckef, A. D., Pedro, J. D., & Fennema, E. Sex

% catlon, 1980, 11, 356-366. _ ‘ o

A




’

t

Table -1

N

| Gifted Adolescents
17 .

b

Means (and Standafd Deviatibns) By EXperimental‘Condiﬁion

" Measure Achievers

\ ’ . Females Males
ski1l1® ~£0.8 (3.5)  20.8 (3.5)
Ability® © 82.2 (15.2) 88.7 *(13.7)

) Task
*  DifficultyP 26.3 (16.1) 25.5 (18.7)

i °
Effort 34.8 (20.5) 41.3 (28.6)

2; A
General
Expectanbyb K 79.7 (20.1) 88.8 (15.0)
Perceived . .
Efficacy -  69.1 (25.0) 76.9 (28.3)

ab
L ]
Note: N = 48; n = 12. )
®Number of correct solutions; maximum = 23.
bRange 10 (low) E\LQO (high) .
-
{ )

’

Underachievers

Feﬁales Males

1'8.6-(5.3) .18.6 (5.0)

&'71.3 (25.2) 76.2 (20.8)
40.2 (26.4) 36.8 (24.9)
50.9 (26.1) 51.7 (26.5)
68.4 (26.2Y

13.2 (24.2)

LX)

58.2 (27.7) 62.6 (25.1)




